MAPKAP kinases MK2 and MK3 in inflammation: complex regulation of TNF biosynthesis via expression and phosphorylation of tristetraprolin.
Downstream of mitogen-activated protein kinases (MAPKs), three structurally related MAPK-activated protein kinases (MAPKAPKs or MKs) - MK2, MK3 and MK5 - signal to diverse cellular targets. Although there is no known common function for all three MKs, MK2 and MK3 are mainly involved in regulation of gene expression at the post-transcriptional level and are implicated in inflammation and cancer. MK2 and MK3 are phosphorylated and activated by p38(MAPKα,β) and, in turn phosphorylate various substrates involved in diverse cellular processes. In addition to forwarding of the p38-signal by MK2/3, protein complex formation between MK2/3 and p38 mutually stabilizes these enzymes and affects p38(MAPK) signaling in general. Among the substrates of MK2/3, there are mRNA-AU-rich-element (ARE)-binding proteins, such as tristetraprolin (TTP) and hnRNP A0, which regulate mRNA stability and translation in a phosphorylation-dependent manner. Phosphorylation by MK2 stabilizes TTP, releases ARE-containing mRNAs, such as TNF-mRNA, from default translational repression and inhibits their nucleolytic degradation. Here we demonstrate that MK2/3 also contribute to the de novo synthesis of TTP. Whether this contribution proceeds via transcription factors directly targeted by MK2/3 or via chromatin remodeling by the reported binding of MK2/3 to the polycomb repressive complex is still open. A model is proposed, which demonstrates how this new function of transcriptional activation of TTP by MK2/3 cooperates with the role of MK2/3 in post-transcriptional gene expression to limit the inflammatory response.